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Optical communications offers high data rate satellite to ground communications ina small,
low mass, and low power consumption package. }lowever, atmospheric t urbulence causes
scintillation of the optical signal and degradces the link performance as the zenith angle
increases. ‘1’0 investigate the effect of atmospheric turbulence on the optical link atlow
elevation angles, we. have performed a 570 Mbps optical communications link across a 42
km horizontal path, and have mcasured the effects of aperture averaging on the 1()§

amplitude variance, 6x2,and on the power spectral density of the scintillation. The oy
results show that the variance saturates around (),35 for apertures smaller than 4 cmand
that itdccreases rapidly to ().()5 as the receiver aperture iSincreased to 21 cm. The power
spectral density also shows a marked dependence on aperture size, with a distinct
maximum around 20117, at the smaller apertures, becoming less pronounced as the aperture
size increased. The measured bit error rates were dominated by burst errors and ranged
from 1()"to 1 ()*for the various aperture. sizes. The results demonstrate that aperture
averaging can be used to mitigate the effects of turbule nce-induced burst errors for low
clevation angle links.
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